Graphene, a single-layer sheet of carbon atoms, having a unique optoelectronic property diŠerent from the conventional two-dimensional electron systems has attracted attention as a promising new optoelectronic material that can overcome the performance limitations of the prior devices. In this paper, we describe the recent advances and trends in the developments of ultra-high frequency optoelectronic and plasmonic devices focusing on the terahertz lasers using graphene-based material systems. 18) .  Q pump : pumping photon energy, I pump : pumping intensity. Stimulated emission of THz radiation from graphene pumped by a femtosecond infrared laser pulse train 14) . (a) Experimental setup, (b) measured temporal response (c) Frourier-transformed gain spectra. The THz probe pulse, which is generated in CdTe by the optical pump pulse excitation, approach the graphene sample after the round-trip in CdTe and stimulate the emission of another THz pulse. The optical pump and THz probe pulse are both linearly polarized so as to restrict the areal space (designated as ◯ and the inversion-symmetrical area) where the SPP could be excited. 
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